. SEM micrographs of Si wafers after deposition of barrier films from pure precursors. (a) Barrier films formed from pure HMDSO (OBT 0 ) cracked and delaminated while (b) deposition from pure TFT (OBT 100 ) resulted in negligible film formation. Relative Transparency (%) Wavelength (nm) Figure S4 . Transmission spectra of the organosilicate barriers on PTAA/ITO-Glass after 15 deposition cycles for OBT 10 to OBT 75 . The background used was an uncoated PTAA/ITO-Glass substrate (control, dotted line). 
Comparison of RSPP barrier films to evaporated and sputtered SiO 2
We documented an observed increase in PCE in perovskite solar cells with RSPP barrier films. To observe if this improvement was limited to the spray-plasma deposition method, 100 nm films of pure silica were also deposited by e-beam evaporation and magnetron sputtering in order to observe any changes in device performance. The devices with evaporated barrier films remained in an inert environment under high vacuum for the entire deposition, conditions which would not further oxidize the PTAA film. The resulting PCE decreased slightly due to decreased J sc (Figure S13) , which is potentially from the high temperature process (SiO 2 has a melting point of over 1,700 °C) thermally degrading the perovskite into PbI 2 .
The devices with sputtered barrier films were exposed to an O 2 plasma during deposition and experienced an increase in PCE similar to that observed in the devices with spray-plasma deposited barriers. The primary conclusion is that at temperatures below the volatilization temperature for the perovskite cation, plasma exposure enhanced the performance of LiTFSIdoped devices.
Figure S13. J-V curves for a device both before and after SiO 2 barrier film deposition by evaporation and sputtering, showing a decrease in efficiency after evaporation and an increase in efficiency after sputtering, suggesting that the plasma enhances device efficiency. 
